 Romanovsky-Gimza. 
Introduction.
Transmissible spongiform encephalopathies (TSE) belong to the group of extremely dangerous neurodegenerative diseases, affecting both different species of animals and humans (Creutzfeldt-Jakob disease). These diseases are characterized by the presence of spongiform neoplasms in the affected brain. Clarification of reasons of TSE appearance involves two concepts -prion and autoimmune ones [1] [2] [3] . The former is based on the participation of prions in the development of spongiform neoplasms. This disease is considered to be caused in brain by the accumulation of PrPsc protein with changed conformation of its molecule [4] [5] [6] [7] . This concept is currently considered the most valid, however, it can not explain all the known cases of TSE appearance.
Autoimmune concept is based on the fact that spongiform neoplasms in the brain of sick animals are the result of autoimmune reaction [8, 9] . The presence of auto-antibodies of brain in blood and cerebrospinal fluid of animals with TSE and people with Creutzfeldt-Jakob disease, evidence in favour of the latter concept [10] . The mechanisms of induction of autoimmune processes at TSE are yet to be studied. The appearance of auto-antibodies to brain proteins is believed to be the consequence of molecular mimicry of some foreign antigens, which enter the organism via consumption of infected food by animals [11] . It is possible that lasting consumption of some food antigens may also result in autoimmune disorders which cause TSE in animals in certain conditions. One of the indicators of autoimmune processes in the mammalian organism may be the level of cytotoxic activity of immunoglobulins of blood plasma [12, 13] .
The aim of current work was to study cytotoxic activity of immunoglobiluns of G class of blood serum of mice, fed with cattle brain, compared to those, fed with meat-and-bone meal or soy flour.
Materials and Methods. Investigation was performed on five groups of white non-linear mice. Each group consisted of eight animals. Daily ration of one animal of control group (K) included 8 g of fruit, 2 g of bread, 3 g of wheat cereal, 2 g of hay, 1 g of root crops (carrots and beets), 0.5 g of sunflower seeds, and water without limitations. The first investigated group (M) was additionally fed cattle brain (50 mg of brain tissue per one mouse), the second one (M + B) -25 mg of brain and 25 mg of meat-and-bone meal (Kupyansky Vetsanzavod, Ukraine), the third one (B) -50 mg of meat-and bone meals, and the fourth (C) -50 mg of soy flour. The experiment lasted for one year.
IgG preparations were obtained from the general fraction of immunoglobulins after three-time precipitation of proteins of blood serum with ammonium sulphate and affinity chromatography on the column, filled with protein G-agarose (Sigma, USA) [13] . Protein concentration in the obtained preparations was determined at the wavelength of 280 nm using spectrophotometer (NanoDrop Technologies, USA). The purity of preparations was defined by electrophoresis in 12% polyacrylamide gel (PAAG) in the presence of 0.1% sodium dodecyl sulphate [15] .
To study cytotoxic activity of IgG preparations, the cells of L1210 line of mice leukaemia were used (Collection of Cell Cultures of the Institute of Experimental Pathology, Oncology, and Radiobiology named after R.Ye. Kavetsky, NAS of Ukraine). Cells were incubated in the Igla medium, modified by Dulbecco (Sigma Chem. Co, USA) in the presence of 10% of embryonic serum of cattle (Sigma Chem. Co), and 50 µg/ml of gentamycin (Sigma Chem. Co).
Cells of L1210 (500 thousand/ml) were incubated with IgG preparations (final concentration of 2 µg/ml) for 24 and 48 hours. The amounts of living and dead cells were calculated after their staining with 0.1% aqueous solution of trypan blue. At these conditions, living cells were not stained [16] The state of chromatin in the nuclei of cells was determined after their staining with fluorescent Hoechst 33342 (Sigma) [17] . The morphology of cells was analyzed after their staining according to Romanovsky-Gimza [18] .
DNA fragmentation was investigated by the method of microelectrophoresis in agarose gel [19] . To visualize DNA-comets, electrophoregrams were stained with ethidium bromide and photographed under MickMEd-12 microscope (LOMO, RF) in ultraviolet light.
ELISA. DNA of calf thymus (Sigma) in the concentration of 10 µg/ml was absorbed onto 96-cell plate (SARSTEDT, USA) for 18 hours at 4°C, washed with 1% BSA in PBS, added IgG (0.02 mg/ml), and incubated (2 hours, 37°C). Then it was incubated with secondary anti-murine antibodies, conjugated with horse radish peroxidase (Amersham Life Sciences, UK) for 1 hour at 37°C with subsequent washing with PBS, containing twin-20. 3.3¢-diaminobenzidine (Sigma) was used as a chromogen. Absorption was measured at 492 nm using spectrophotometer (NanoDrop Technologies).
The activity of lactate dehydrogenase (LDG) in the cultural medium was determined by the method described in [20] . Average value of M and average error m were calculated for all the experiments, repeated three times. The reliability level of results obtained was defined with Microsoft Excel 5.0 calculating Student's coefficient. If p£0.05, changes in indicators were considered reliable.
Results and Discussion. We used 40 samples of blood serum of mice fed with different rations for a year (see Materials and Methods). Electrophoretic analysis of IgG preparations, purified by affinity chromatography on protein G-agarose, showed that the main constituent of proteins of extracted fractions is polypeptides with molecular weight of 52 and 27 kDa, which correspond to heavy and light IgG chains of mice (Fig.1 ). Obtained IgG preparations were then used to study their cytotoxic activity. L1210 line of leukemic B-lymphocytes of mice was selected as a cellular test system.
The first stage of investigation was to analyse the influence of IgG preparations of formed groups of animals on the growth of L1210 line cells in vitro. Cytotoxic effect of IgG was determined by the dynamics of cell number after 24 and 48 hours of their culturing. IgG preparations were revealed to inhibit proliferation of L1210 cells at the 24 th hour of their action due to the following increase in their activity: B > K > M > M + B > C (Fig. 2) . At the 48 th hour of cell incubation, the highest cytotoxic activity was demonstrated by IgG of control group of animals which inhibited the growth of L1210 cells in vitro almost twice.
The next stage was to study cytotoxic features of obtained IgG preparations. Cytotoxic effect of these preparations was determined at the 24 th and 48 th hours of incubation of cells according to the ration between living and dead cells. IgG of experimental groups of animals were revealed to differ in the ability to induce the death of L1210 line cells in vitro. Fig. 3 shows that cytotoxic activity of IgG preparations of different experimental groups of animals is considerably dependent on the duration of action of these preparations towards target cells. In case of 24-hour effect of IgG of animals that were additionally fed with cattle brain, CI was equal 200%, and in case of 48-hour effect -370%. At the same time, control animals that were fed with standard ration, showed much less increase of CI (24 hours -152%, 48 hours -222%). Animal feeding with meat-and-bone meal or soy flour resulted in gradual CI decrease, and the addition of meat-and-bone meal to cattle brain removed this dependence.
Results obtained allow concluding that IgG of blood serum of mice, fed with different rations, induce the death of L1210 line cells of murine leukemia. The best cytotoxic effect was revealed at 48-hour affecting these cells with IgG of mice whose ration was supplemented with cattle brain.
Death of cells in the organism is known to occur due to two main processes -apoptosis and necrosis [20] . Apoptotic and necrotic cells differ in their morphological and biochemical parameters. The former are characterized by condensation and fragmentation of nuclear chromatin, disorder in functions of mitochondria, expression of specific apoptotic protein, in particular, proteolytic enzymes caspases, shrinkage of plasma membrane, and formation of apoptotic bodies. Necrotic cells are specific for swelling of both cells and some organelles, breaking of plasma membrane, which results in outflow of cytoplasmic enzymes into the extracellular space [21, 22] .
We used two characteristic features of apoptosiscondensation and fragmentation of nuclear chromatin, were determined by cell staining with fluorescent Hoechst 33342 and by the method of DNA-comets, detecting fragmented nuclear DNA via electrophoresis (Fig. 4) . Cell incubation with investigated IgG preparations revealed a significant increase in the number of cells with fragmented chromatin (Fig. 4) . The only exception was IgG preparation of animals that were additionally fed with soy flour, where we found even some decrease in the amount of cells with damaged DNA.
Therefore, IgG preparations, purified from the blood serum of mice fed with various rations, differed in the ability to induce fragmentation of nuclear chromatin in L1210 line cells in vitro. The character of that fragmentation shows that the most probable cause of cell death was apoptosis. An important indicator of autoimmune processes in mammalian organism is the level of antibodies against two-chain DNA (anti-DNA antibodies) in blood serum [12] . To determine the level of anti-DNA antibodies in IgG preparations, purified from blood serum of animals, ELISA method was used. Obtained preparations of immunoglobulins of G class of experimental animals were revealed to contain 2-2.5 times higher amount of antibodies to thymus DNA comparing with IgG of control group. The highest level of antibodies to DNA was observed in IgG preparations from mice, fed with meat-and-bone meal supplemented with cattle brain (Fig. 5) . Thus, considerable increase in the level of anti-DNA antibodies in IgG preparations extracted from blood serum of animals that were fed with cattle brain, evidences to possible autoimmune disorders in the organism of such mice.
To check whether investigated IgG can also induce necrosis of some cells, the activity of LDH was also determined in the cultural medium. This feature is specific for necrotic cells due to disorder of their plasma membrane and outflow of cytoplasmic enzymes into extracellular space. The data presented in Thus, long-term feeding mice with products containing tissues of animals (in our case -brain), or products of their processing (meat-and-bone meal) results in producing antibodies of IgG class capable of inducing cell death due to necrosis. The presence of anti-DNA antibodies in the IgG preparations purified from blood serum of experimental animals, testifies to the presence of autoimmune processes in their organism. Anti-DNA antibodies were determined to induce apoptosis in mammalian cells in vitro [12] . These data allow a supposition that an increase in the amount of cells with fragmented DNA due to the effect of IgG preparations of experimental animals may be related to proapoptotic activity of above mentioned antibodies. Though the nature of antibodies, capable of inducing cell necrosis in vitro, as well as the mechanism of their action towards these cells are yet not studied, it is possible to assume that their presence in the organism of experimental animals plays a significant role in the development of autoimmune processes. Oppositely to apoptosis, necrosis is characterized by the outflow of a considerable amount of intracellular proteins which are potential autoantigens in the extracellular space [23, 24] . In case of synergic action of foreign antigens that are structurally similar to these autoantigens, autoimmune tolerance of the organism may be damaged, which will result in development of autoimmune diseases. At the same time, it remains unclear why the highest level of such antibodies was revealed in animals that were fed with cattle brain. This fact could be related to the presence of a high number of lipids in brain tissues which might act as adjuvants in case of long-term feeding of experimental animals. 
